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(57) Abstract: 

PURPOSE: To provide demodulated data of a lower 
error rate by suppressing the influence of 
interference signal from "another station and 
suppressing the influence of multipath in the 
reception system to which CDMA is applied. 
CONSTITUTION: A synchronizing signal is detected in 
a synchronizing signal detection part 10, and 
amplitude information A1 to A3 and phase 
information &theta:1 to θ3 of a main wave and 
delay waves are generated from this reproduced 
synchronizing signal. A synchronizing signal 
eliminating part 9 uses the reproduced 
synchronizing signal to eliminate the synchronizing 
signal from the signal from a radio demodulation 
part 8 and gives an obtained reception signal (r) 
f? ^S2u ®'' station interference eliminating part 
11. Other station interference eliminating parts 11 
to IK use information A1 to A3 and θ1 to 
θ3 to estimate the signals of first to N-th 
stations while eliminating the inter-station 
interference from the reception signal. Estimated 
signals rIK to rNK are subjected to correlation 
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(57) [S^^J] 

1 ~A 3 tiSLnmw e 1 ~ e 3 ^^tsg-rs, i5]ss<t^^ 

1 ^-^;t-5o ft&^T#^*SP 1 1 ~ 1 K«A 1 ~ A 3 t 
9 l~e 3<Srf^ffiL.TS:ftm-^7i^P>^r^(^Tf^<J:l^*L 

7Sd5p)mi^~mNM(o^t-^=Sr«:^fs„ r(o«:£ft# 

r 1 k ~ r N Kf-it LTfflH^iSSB 2 1 ~ 2 N-CffiK^ 

So 



<3 — i 
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■5 



^1 2 



N (2&.±) mcommmti^<ba:)fBi(o^miB^i^Mhx 

(N-1) Ld^t)± 

fgis 1 (D=^mt^f3-^h±.mm i (n - i ) 



(2) - 2 7 3 7 1 3 
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mKco^f^^^lSifi:. H (K-1) SScO^KO^W^ 

'^^m\ z<7:>m'^m^\~MLxn^-m^^n':>x. «• 

ill{t e> CO s^tT"- ^ ^ i #M 1 1- 5. ^{t 

So 

[ti*:iS 6 ] tt^ri 1 ~ 5 (75^^■ri^/44ctE^grogm^ 

[tt*^ w^^i 1 ^ 5 (o\^^-rtiMz.mwo^mm 
m ^mK.tz v;^ V" A -c fe o T . ±ms:mmu^^Mtm~> 

[0 0 0 1] 

v-;:j.7^AS.t;«^i!l^Sftv-;^x-^{-KU. CDMA (n 
[0 0 0 2] 

m^(D&m] ie¥. ^aiift pes : y<- 
JO [0 0 0 3] n^&m(Dxmt lt. s:fifci : 

>feB#^m5 2 2 8 0 5 6-^§g*ffl». #fFW*<0®ia^ 
tl^Hlffi rs YNCHRONOUS SPREAD-SP 
ECTRUM COMMUNICATIONS SYS 
TEMS AND METHODj ^ S:ife2 : I EEE 

Second International Sym 
posium on Spread Spectrum 

Techiquesand Application 
s ( I S S STA 1 9 9 2) s ::^8 7~9 0. TA 

Spread — Spec t rum Mul t i— Ac 
40 ces System with a Cascade 

of Co— Channel Interferen 
ce Cancellers for Multipa 
thFading C h a n n e 1 s J if/i5$>^„ 
[0 0 0 4] ^L-C. itaXSfc 1 cO«fig-T:-{±, CDMA 

50 mi&cD^^^§ii-fM\,mm:^m^^mvx o t-r^h(o 
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[0 0 0 5] ±125:^^2 <75fi|^-r(i. CDMAil 

2tifiit(75i^mffli)-e«, i^it-T^-^ +1^-1 i^^tL-cffls 

^@M<^®^^)T/^$l/^=^'— ywK (Gold) J; ^ 

[0 0 0 6] -tUT. ^iel{t^(C*JW^rRF^«{C'S* 
[0 0 0 71 -eU-C. S<BW-*Jl/^TSm$HfcR 

[0 0 0 8] ^LTs ^-^riri'it:^ Lfcv'-^dSr/ 
a6illiSi:isg{H^@^ro=i— K^^ttTRFSi^colt^Jc 

^<:^ <r> t Ot' ov N-C. J; S B#rBlfc'Cj-@l£$ 

-frfc-T^— i^'tc^Lr W y - (Rayleigh) 

[0 0 0 9] LT, i ^<75i|g{t7'— ^ 
fcJ6tc. i ^(;5^/uf^/-?;^^S:(tfcRF^*gwS^l{t-^ 
i: i ^JJJ(,^(^-^/i'^^-?;^§r#ltLTifeX(^^<7?RF^*S 
<;?S{tm^5rSD^bfc{iI$rmi:I^^Lfc, S^tTVT^ 
^*^5>SltfcRF^«<oS{lft#M*{*:??U-Cfe^ uv' 

(rio-c i ®(DiSiM«:t7'-^T-fcs+ 1 1^- 1 

[0 0 10] ^UT. H*€-^ri:{;«:feLfc7'-^'H 
«esl&i:i^t^@*<^='- K<lr»«tTRF^«coft^(c: 
^PL. =S-^ri:{r|^^LyS:v^-^i:«S^H5-7/u^ 
✓ (75 (Otcoi ^r . -^yi^^^^^::^ {' J; -5 sfrslfc ItilJiS^ 

[0011] -tLT. i ^cr)^/wg^/^:;^^SrSitfcR Fffi^ 

■i-€rAD^Ufc{iI?rrixi:I^^Lfc. gmr VT^^^-e^g 
R F coSftfS -^{B ?r(*??Lrfo5.Vv=>i^7r 

[0 0 12] 



(3) - 2 7 3 7 1 3 

[^B^;45^^t J; p i:-r-5llM] L75^L^jr/4S ±xg(0 

i: . mii Ufc i: t::^ 1!) ^ss^^i" S r i: z)5 
[0 0 13] lU.Wt-^^ic^tT'-^tfiSiJi-i^ft 

-rs<75T% i^Mf-^iTT^'-^torBi-cTi^-rsfci^. 

[0 0 14] ±5EcD3CfiR2}Cioi,NTti, S:{tKC 

Z^t-x— i?<©«glcoi:#(0^i9<75J[giai:7i'3. 

[0 0 16] 

vj.T<r>^mthfim^xw^\.tz. (1) 0*19. ^(75 

[0 0 17] roS{tfB-§-A»ib=g-5j^^A^?>(75[^ 

[0 0 18] S{tft-^>{i^^±iai^^{t-^^^v>fc 

ml<^S:ftft■^$^^^■•t. «-i^t^{:ifJ»9 STti^Tv^S 
^S^:t5:^?-§•^c*)•J^;bfc«-iS»^l£«fe^^f-§•i:. ±tS^Kl{t^i: 
rorBl<D#ei3IK«^i:^^fflUT, ±IEl£t5:??#rBloT 

f^i:{::SHUfcTi'#fi^«:£L. :i(0=F!^fi*±Km 1 

-^0 i^^*mm#$rtii;/j-r€.srB'5T)P^*¥^i^i:. ^-^r^iT 
ri:T% ±tai^5r«*-r6<b(D-efc5.„ 

[0019] (la)^. ±iES{SaSMcoei^^W^ 

s.o:aj^iS<o{4gi*^xnB#FB"5it^i:. mmmntitL^ 

[0 0 2 0] ( 1 b ) * fc, ±te«fig ( 1 ) Xtt (1 
a) {C*JVN-C. N (2)y.±) {iOJ^fS^*^f><7)^l OS 
50 {fft-^trjFf LT^WT!^l^**aS-r5fci6co, Nflicri^ 



5 

[0 0 2 1 1 -eLT, mN<73^T^^*¥^l^tt< mN<0 

±tem 1 (O^Ti'#^*^S~m (N-l) 

T#l:~m (N-l) coTf^m^r^ifeL. mNO^PsI^ 

[0 0 2 2] (1 c ) Jg{C, ±i6 (lb) (^S-lt^ief- 
*3i,^-c, Njlifom 1 i^^5^f#^*#^~mNro^i:#^.. 

X. mio^^i^*®«> m 1 (^^ra^*^*«ft#-~ 

[0 0 2 3] -^-LT. mKc0T^^^*l&^*^ m (K- 

^*m^t-§-*^?5WuJ^p^Ti*i^**;is^?Tt^. mKSg 
com 1 <^^mTg^l^*m«#~mN(73^M^i^^*mft 

[0 0 2 4] (1 d) MJ^^fc, ±34 (1) ~ (1 c) 

??^5Kj'jiDit:^<^m\ z.<r)mm^^\z.n\^x(i^%^\'& 

[0 0 2 5] (2) Ji3i&<^5fllSg<75S{t^e§rSit& 
[0 0 2 6] 

^'©licijioT. ^'■^mt^hnwmm^-k^^x.x. r 

[0 0 2 7] -^('tet!c?5^x»iiS*a:t!c^?^?teif 



(4) *#g3¥7 - 2 7 3 7 1 3 

(5 

b r -7 yu^/^^^ i -5 T^fi *o -^feT* to -5 CO T'fc 

[0 0 2 8] t Lx. n^Htz<§-i^i^m^m 1 (D^mm 
^*-<b^55-r^ - i: T% ^PB^(Dlttfc^?-^PB^3z.(4iiea:i^:^? 

m^^m^^o r(7?=§-^(O^PB^T*l^*m^t^{-*fL-T 
[0 0 2 9] *fc. ±it<0«fi)c(DSft^M4rSi&^S{t 

r- A-^^i!) m^m ~y:^9-M.tiif\cmm-r^ztx\ 
^^^-rj>.:Ltj)}X^_?>o ... - - 

[0 0 3 0] 

20 xmrn-f-^. ^zx% ^<D—MMmx'i-±. mmm-^^ 

[0 0 3 1] ^LT. l^«{t^;4S|^*$nfcS:itm-§-t 
Nfrax-^fTV ^, ir-r/u^/-?;^ coiiitS • {its v ^T-=r /v^ 

[0 0 3 2] -tc-e. -^ji''f-^<:^Tf^<0»i^^^^^\^ 

m-r^^^mmcv)iAA\z.io\.-^x. ^{E^X'\-t^o:>mf)^h 

[0 0 3 3] •^/p^^<;=^^S:m<»i-e^$aj^Bit 
-rs/c*{-, mmm^\'mmn'^^-h\!iX.x\i^:h-r^. r 

50 1 2), 
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[0 0 3 4] IP*>. ra^colf ^M^#?> 5 

tB-r r i: {:i <t o T . SfHI'Jf-fc It i> ^iScofig ;^ 

[0 0 3 5] *fc, ia^ftftiiirS^MiJO^-r' 5 vj^jj^-fix 

[0 0 3 6] ifeic, aEj^tiliSzSco. iI*ii:{4+i^*J6 
?)„ S^tffliJT-(i< i£32Lfc2ocO'<— ;;^^-<v K{S-§-*rm 

[0 0 3 7] -^tLT, S{tfi>|-C-(i^ft{t^75-ib$fe-rS^ 
[0 0 3 8] )!fcicg:ft#JT-(4. ^(Dmt^^n'f—'S'l^ii 

[0 0 3 9] c<75T^^*i-*5(t^7^— ^j'w^sift, m 

[0 0 4 0] ^LT, T^^*B#{;^(i, <i.o^7J^?>(0-ft 
[0 0 4 1 ] EP*>, lSiT-fcSmg^^^*$Hfc{f 

-m.w:m.-r^^t\zi:^x. \^ux.y)m-s.mm(r)'pt£ 

[0 0 4 2] ^ Lr. **^l^cOT^^*/i5i^^DofcSit 



(5) !|^53¥7 - 2 7 3 7 1 3 
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[0 0 4 3] LT. PC 

10 ^^i^^rbTu^^o 

[0 0 4 5] rcO(i]2 ^i!j^oo^{ta5i':lol/^ 
[0 0 4 6] ^LT> lll2 0O^^55 2t-i:i^tffl*x-^}- 

tgPSKT^fc^o 
[0 0 4 7] rS±fi^£OS{f a5j : El 1 t^-*ffi^J 

U \ 1-1 Ki:. ^m^mn2 l~2Ni::6-?5lt^^tt 

[0 0 4 8] 1 icib^vM:. ^mTi^^-rm^W} 
40 tf. DQPSK^-*f■t■^#^ff1^^^^s^^Tv^. i (i^iti) 

[0 0 4 9] LT. [Ei 1 £7:>fi1^{t^^atia5 1 0 

bth^t. mmm^^^&tmimmi&tm2mmmt 

-A3i:{5tSit«0 1-0 3^^^-r6o ^LT. :z(D 

mm^mAi-^As ti^L^mne 1-0 sttm^^?^ 

50 ^^ai l-lK{::^;t^^5i:*(c. t@^4$&a5 2 1 
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[0 0 5 0] -^UT. m 1 oo|5]Mt ^1^^35 9 t^. 
;^^<>'K«P^t^ (K Q) ^C'^■^n-Cv^5f5]t^^H-§■^ 

{f-^r (I. Q) ^ lSgcoft!l^T?^l^5fea5l li:::-^;^ 

(I. Q) 7)^?>^Si:iiS&(DMrPi'ff^A 1 -AS 

;6'^b^l^^®N^co{t-^r 11 (I. Q) --rNl 

(I. Q) ^m'^\.x2m^(D^mT'i^^^^u\ 

x_ ^ o 

[0 0 5 1 ] -^LT. 2Sg0Ote^^?#l^^^l 2 t:). 
1 SiooH 1 ^--IgN^t^^t-^r 1 1 (KQ)'--rN 
1 (K Q) f)^^. ^Ki315Sffi(^^(tS'lf^Al'-A3 



^^TV^?i;6S^||l HN^O^t^r 1 2 (K Q) 
rN2 (K Q) ^tS:^LT3©@0^^^i^^^a51 
3-^#:15o 

[0 0 5 2] «±(^l^gooffi^Ti^l^5fet 2SScofti 

gT^f^nfcm^'-'llN^cofS-^r 1 (K-1) 
(K QrN (K-1) (I. Q) fi:K©@(Dm^^* 

^^51 K(^. HN^Oft-i-r 1 (K-1) 

(K QrN (K-1) (K Q) t^h. ±^tmm& 

(Drnm^^A 1 - A 3 ki±n^n e i--e st ^m\^^ 

{f-^r IK (I. Q) -rNK (K Q) ^M'^l.Xm 
m^^n 2 1-^2 N{--^;t 6o 

[0 0 5 3] ^ LT. Ill 1 (Omm^i&U 21-2 Nfi. 
H 1 m^MNmcDm-^- rlK (K Q) — ink (I. 

Q) :^-h^&tmmm(DmmmnAi--^A3 ti^^mn 

[0 0 5 4] mmm^-^ih^i o(Dmm : iii3 

rcollI3^::io^/^T. mmm^-^mui on. ^mn^^ 
^§53 li^ im^m<Dmi^^3 2 a-^-S 2 c ts Qit 

'^m<Dm%^ 33a-33c^. MM^^ 3 4. 35 

t. im^-m<Dm^^3e a--3e c t. Qm^m(Dm 

^5?3 7 a-3 7 c i:. ±&M£0{l(|#ffSLa5 3 8 a t . 

±^m(DiiLnwrn^3 8 b t. mi (DS^mm(Dmmn 
n^3 9 at. m I <Dmm^m(D{tLmin^3 sbt. 
m 2 (Dmm&m(Dm^nw-m 3 9 c t . m 2 <Dmmi&m 
co{itsfi-^a5 3 9 dir. mmm^w^m^4ot7b-hm 

R cotgifg t ffitg ^ f ^ t CO T 6 o 

[0 0 5 5] ^ LT. rm 3 (Dmm± 1 ^^^^o^Kst/ 



-frLT. lIl3{::*5i/^-C. ^11^1195 8 ;i>^?>c7:) I ti£7:)--i" 
y^.>^-^>' Kfl. ^»^3 2 a -3 2 c d^X-^H^o — 
Qtg(7:>-<— ^^^-^ V Km-^t>^^-§5 33a — 333c 

.^LTffi:tfc??^^^^L. mi co]iiS^^3 4 i:^^^ 
3 2a. 3 3 a <!r f--^x.^o 
i^? [0 0 5 6]^ LT. m 1 coS®^'^ 3 4 tmtic^?-^^ 
S®$^iSfc(7)m2co@^^^3 5f:i^x.^i:*i^. 
^3 2 b. 3 3 b f:ife^;^^o ^LT. m^§?3 2afi 

|*^§53 6 a i^-^;^^o LT. ^^S? 3 3 a t^Qt@>< 

5>§53 7 c4-^;t5o 
[ 0 0 5 7 ] ^UT. ^^^3 2 b t> Iffi^-:^^-^:^ K 



20 ^3 3 bhQ^^'-':^y<> Mf-^ i: ^ 1 OiiS^^ 3 4 
7 b f--^X.^o 

[0 0 5 8] St-. ^SlS3 2 c l^^—:^y<>' Kft 
-§-^m2c^3gM^^3 5;6-?>(7:>5SffiSt:tfc?¥-^ir^^^L 
T. ^^^g:^^ffi^^3 6 ciC^x.^o -^bX. 
3 3c t)QtB-<->^>'^>' Kft-§- i:ll2c03lS*^3 5d^ 
?>(^31®S2:tfic??-^t^^^LT. *^5^ll^a5i^§^3 7 
a S^-^XL^o 

[0 0 5 9] ^L-C. «:»^S3 6 afl^^S^^m^^b 
50 TIS:5^{t^iie«(^ffi't>if+^§|5 3 8 a t{S:+gff^a5 3 8 

b^f--^;t^o -etx. a5^§53 6 b^i:^^^m^W5i' 
b-c^5>^^I^«l3l®^fflostiff^a53 9 a iffitSff 

^353 9 b ii--^;t^o ^LT. a5i^SS3 6 c h^W-^ 
^^IS5>brffl^>{fi^m2 3gM&fflcoS't®ff»Si5 3 9 c 
t&mmU3 9 di:{C-^;t^o 

[0 0 6 0] -^LT. IB:5^^S&3 7 a^l^^^^^^g5^U 
■C|g^^i:^m2il5£^Kffl^^^l^llf+^^3 9 c tfitift^ 
^3 9 d i:{::-^;t5o ^LT. 3 7 b 

^ffl55-briB5i^{iS^lll3iJS|g^c7)ti[tiiff^f|$3 9 a t 
40 {4^11+^353 9 b ^fC^X^o ^LT. ?i5>S3 7cfl 
^^^;^^lfi^UT®5Mitt<lr^Sffl^oS*if+^a5 3 8 a 
^{^:tgf+Sa5 3 8 bt\Z.^.^h, 

[0 0 6 1 ] -tu-c. ^Wim(oum\9-U3s 
(Dmmm^A i ^^ti-r^o ieci. {4^1+^353 8 bJi 

9 a f:imiiiS^ScOii'tii'tt#A2^a:i;^-r^o -^LT. 
{itSH-^gl5 3 9 b fim 1 31MKO{4tSlf 0 2 ^tli^ 
-r-So -^LT. tSflgf+^a$ 3 9 c 2 ii^iScoSfHif 
^3^ttl;^-r^o ^LX. {5:tif+©a53 9 dt:im2 3iS 
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[0 0 6 2] ^LT. l^fflft^S^lEl^ 4 0 tl. 

[0 0 6 3] m^T^^^asl 1-1 KCOS^J : 

HI 4 \t~mMm(D^mTW^^^^u 1 1 - 1 K(r>m.^m 
j&mx^h^o ^co[§l4i-^b%^T. m^^i^^^as 1 1- 
1 Kti. mi ^{f ^m^^5 1 -mN^{t^«:£a5 5 N 

t. mi^*6^fflcO«^§&5 1 a- 5 1 c-^N^tS:^ 

[0 0 6 4] (ll^@(7:)m^^i^^5fegf5l 1) : ^ 
LT. l©@coflil^T?#^^a5 1 lf?:>^'g^. S:{mt-§-r 

( I . Q) i)^! mm^m'&u 5 i --m'^mm^m'^u 

5 Nt::-^x.bix^ t^ir. M^:g^5 1 a . 5 2a'-5i 
a-'5Na^::-^;i^^^^o -ebT. ^ 1 Mif-^tS^as 5 
1 ti^l^(7:)^^<l:SSJSi:ootli|'HtiSA l --A3titL 
fS'lf « 0 1 - 0 3 bT^?#M I R 1 1 ^i^isbm 

^^5.2 a 5_i a . 5 Na{:i#X..^. 

[0 0 6 5] ^fc. m2^{t-^«:^S|5 5 2 t>ll2S£7:)± 
&i:31S&i:(0^<g«#Al-A3 tfiffiW^e 1-0 
3 t ^ttffl LT^i^l: I R 2 1 5 1 a . 5 

1 b. 5Nbf;i^X.^o -^LT. mi^{t-^»:^a55 i 

tm i m(n^&tm&i^t<DmmmnA 

fff^ 0 1 - 0 3 i: ^{^m LTT^m I R i 1 ^^^^n 

SffSlb. 52b. 5Nc i--^;t.^o ^ UT. ISN^^t 

^M^as 5 N N^coiiK ^ 3ijSiS t a:)mmmnA i 

-A3 t{4+S'lt#0 1-0 3 i^^ffiUT^^ai RN 
l^*i6M^S5 1cs 5 2c. 5iciC^x.^o 
[0 0 6 6] ^LT. Sftft-^r ( K Q) i:i*fLT« 
1 a — 5 1 cTm2^^ |g i ISN^^-e(75^ 
^aiR2 1. IRil. I RN 1 ^M^L. ^5feLT 

i^nco^m^^^^^ui \(Dmim(DmMm^x 1 1 

(I. Q) ^^#^o Mici. §:{t{t-§-r (K Q) f-^L 
-CMSl§&5 2 a — 5 2 c-emi^. M i HN^^T 
COT^I: IRll. IRil. IRNl 

iS@ooftfe^^*^5feasi 1 (7:)m2^co«l:£{S-^r 

2 1 ( K Q) ^#5o 

[0 0 6 7] JEiC^/c. Sitft-^r (K Q) i^^UT 
®^^5 i a — 5 i c "C^ 1 S2^. HN^^T^CO 
Ti^SlRll. IR2 1. I RN 1 ^iS^L. 

r 1 m.n(Dmm=^m^^^^ 1 1 con i m(Dm'&m^- r i 

1 (I. Q) ^m^^o ^fc. Sm^t^r (K Q) t::^ 
L-CM^-§55 Na — 5 NcTHl 112^. H i ^CO 
IRll. IR21. IRil ^WM L 

X 1 ©@ (7:)te^^?#^*95 1 1 co||N^coit:fe{t^ r N 
1 (I. Q) ^#^o 

[0 0 6 8] )^±;5S iSgcof&^Ti^^^aSl l£7:)T# 
[0 0 6 9] (2S@com^^f#l^5fea5l 2) : -t- 
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— mN^^ft:£{t^ r 1 1 ( K Q) — r N 1 ( K Q) 
^d^-^^^n^o -?:b-C. Si ^-llN^^-eooT'^l^^ 

^Su^tTi/\ Lxmi ^-SN^^Tt;:)^:^^!-^ 

r 1 2 ( I . Q) - r N 2 ( K Q) ^tU;^-^^^ 
[0 0 7 0] (KSg(7:)m^^#^^a5l K) : 

XTi^^^^^ffOo HP^. KSgco-ftil^^f^^^a^l K 
C0A;^f:it-^2S@C0te^-=Pf#^^a5l 2f)^C:>(0\^f3(Dm 
10 1 ^— SN^M:^^t-^ rl2 (K Q) — rN2 (K 
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